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Abstract of JP2001 244079 
PROBLEM TO BE SOLVED: To provide an organic 
EL element, which can reduce the drive voltage and 
also control the emitted light spectrum. SOLUTION: 
A chemical doped layer 3 is provided on the surface 
of a transparent positive electrode 2. The chemical 
doped layer 3 is an organic compound doped with a 
compound having the characteristics of a Lewis 
acid. Also, a change in thickness of the chemical 
doped layer 3 controls the spectrum of the light 
emitted from the element. 
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umm 5 ] »*js i ft u 3 ©^-r i ^lEic^ 

^tiMil^tt, 0. l-10^5tixl/^ 
13, ±fS^y v—(omVk*~y hteWLT* o. i~i 

[»*S7] IMtS 1 ft^L6 0V^fti&>l*lBtt<Z> 

TFSMfcT l/(Doh £D'>ft < th^ ^-ftifr i 
&ft£#HU*W hn/W5*y-feVh*^. 

inmm i o ] i fcv* 1 7 vf i jsib* 



*&®mt&mt±tmt&tofr & ft s ^nn^ 

[fi*ti l] »*JlioEto*»t^ hp;^; 
IfiMtSi 2] »**iftv>ui im^ti^igtfe 

hn^**yi:y b*^fc*5V>T, ±IB 

t^flxy^ fnA^yiry FSf^Pfc^T, 

hP/vu>7tyn^wtim JJE 

«coJlJ?*i, ^flfc^y^ Fn/u**y«fey b 

*<Hry h*T#fc*3l>T, ±lE^F-fc°y^Sa, 
[||*3Sl 7] 51E«o^«3ii/^ hn/u^ 

ttU»^Mt^ffl$«i«i^ l, com 

8*«Mt;-e*H:*y ^-**bft5#«3iy^ hP/K^ 



[!ff*f 20] M*4l 8fS«^*«^i^ hp;K 

i-l 0-efc5fixi/^ hP/^U^ytyhim 
[H**2 1] f*#*l 5&^L2 omvftifriJl 

[»#J[2 2] f»*Sl 5ftV^2 l©V^h^l« 

[ti*l2 3] 5&V>L2 1 OV^*f jX^Ul 

[1**312 5] lit**! 2 4|B*^©ftfJIB*^fetC*5V^T, 

±ia*fftcfttobi*iii&p-o,iBttS:EE^iBiii-r5#«i^ 

So 

[0 0 0 1 ] 
[0 0 0 2] 

x£<mA£tiZ>n&b U L^fc#«Ji^llS4r2000 

#5wfc^*5bb/t (Appl. Phys. Lett., 51, 913 (19 
87). ) 0 £<Pffia**^W3Vvt\ Tang«b^*WtC 



tfSfcfc, tt*H»<&/hSi>Mg (-^*V*A) Srftffl 

LTfflV\fc 0 ZtlhtDm^W&mVES 3-2 6 4 6 9 2 
T ■GWtttfcWtO. 2^mWT) 

TSW&IMbftlWfii: IXITO (Indium T i 
n Oxide) ^fflV>bH5^ t3&5#<, ~<D®I(D 

it*90k#~ 5 . o eV t JtKtt*:* t frbm^rZ 

[0 0 0 3] TangbteftSJMO^y^ hSrJSfcefcS 
Lt^^teBS'fb^^m-r^fc^^ 2 0 0 AJ^T^S 
»(75fll7^oi/T-^( ^TCuP c)Sr|»ffii:jE?L«J 

[0 0 0 4] |PJ£<, »ffi^e>07h-/vffiAicBBL-C, 
^ffiAfeteWS 5 ?! 0-4 9 7 7 l#&«fc*-f,fc 5 

««r/hS<tf#, **©*WEL*^iJt^TWBi«E«r 

(«4 7 0i«»^^«*, 4 7i9^ pi 940 
(1 9 9 8)), 

[0 0 0 5] WBUI^R*^^^ h/wtt#« 
[0 0 0 6] 0ft§Bfm© + U4fefi. »l«¥8-2 1 3 



[0 0 0 7] •H**W5raf©«M£fe 1 b, 
9-1 8 0 8 8 3#&*C»1-J:5te, tUibtlSffW 

[0008] r^bo^*ig^i®ffi^ Lxtnmmmm 

Sic J: D*rt*ft5Ti0,fcSi0 l <&J: 5 ftH*r*<D»fc« 

[0 0 0 9] 

S * s « rt x ft < , BOKittEE asSE-fb* k- tr v ^ i 
JStctt#tftv^ri^Jfflb-c, 3&ftx^ h/MfjW® 

[0 0 10] 

< LT^««l±^±#Lft^r.i:, JWWb¥K-tr 
[0011] 1"ft^ib*a&W«, t«EL|^rolit 

tt, s*i*ii-*i»««ati»«ftB<oi»fc, #BHb#*w» 

LT^tt1tfc^S«^#ttfb£*-e K-fcT^Ufc 
[0012] roj: 5 fcfb¥K— tfVi/Ji©Ji»*rSEft" 



b°^^(Dllf:^ft#Lft< ftSfc«\ I?f^tt£r«tt 

±<Wftb~f\ «^©felH03t^b^K-^v^«ol 
WHSfc J: 0»S -fft^^s fb*K-tf 

[0 0 13] <b^K-tf^Sf*> m-T-S^tt-fb^fe* 

[0014] *>«i*M\ {b*K-tfv^H«, W«<b-& 
^Lfc*»<b^*Jit-*-*wt*-c*5. :©W> 

igft^y H^*fLT, o. i-i ot-rsrfcasjj* 

[0015] *fc, fb^K-tf^B^W^S^tefb^ 
&<&*7i/J**li, #»fb^*Sr«riM-5*«ft;-fr*K: 
*tbro. i~i o^iEHrt-cfesr tds»4L<, ft 
^K-tf^^B^JPStt, #«ij»lftv^5 oA^± 
t z. t X%<DT : im$k*m*]L c i: ^nfffi i ft 
6 D ^(OSWtc^^«iJPI{tft<, ljum^SxT 

[0016] m^s^ttib'&fttt, ± i5 **«iK:Ba[fb 
mni^, itt<br^5 = !?A, «{b^y!>^ mft-fvv? 

[0 0 17] *»W^J:S*«tEL*^tts ft*K-tf^ 

/■iL-c, rrt^aw^sv^^sft^^fij^y 

[0 0 18] tfc, *ftO*»EL*^#?>lB 

«-c«t, ^t^-rs^ss^^sms^^^, *«ft^ 
ttfb-^tt-e K-fc 0 ^^u/c^«{b^S^b^ K-b°y 



(oit^^-t°y^M(ommt, &^m^y? yxvv%% 
[0019] ^ic, *wn\x ftmim^omytx^ 

Litmmit&mm&ik^ v-^y^mt^x^r^m 

Yx2,v** y ±y vmi-K^X, {k¥V~t°> 

zmb^ftft*^? b ^*mk & ^tzmkn^m^ y 
mmn,!£xmmirz> r t % Q 

[0 0 2 0] 

immommmm) mux ^mm^^^mm^ 

4, mytMB, &£mmkte&fimmm6$:mmi>x 
mmmm) i, s^«*2, iEMwi/i4, 

mm, mm/ik^v-^ym/m^m/m^mAm/ 
mm, mm/\k^Y-vy?m/mmmm/wjtm/ 

JfWR ^ J: 5 ^miM^te, ^<<(*mk&mx K-fV 
?£titc{k^V-t°y?m3 ^»Mg2^#ffi(:f 
irZt><DXhftm^tem*m&X&^Xh^\ 

[0021] ftmi^xit, mmfrhm*mc$mm 
xh^mik^m^(ot^^&A^mix mmmmx 

(D%mk&®<omk, 1rtefrhyV*/i'*^*yWm<D 

3&f&XhZ> (Phys. Rev. Lett., 14, 229 (1965)) 0 ^ 

mmommEim^&^x^ =f^mk^<om\kn\ 

=¥HMi£ffiT£#6 - k 5o ik^ Y-\?y?m 



^, Wc*<y^^ 3mikTy^*y^<Dmmik& 
m, hi>< W%mk^m<ni§i<&te bV^bu y^yj 

ym^m^mmk^o^irti^ — ^±^m#$i- 

[0022] ik^v-^y^M^^ F^vustt, 

Wtto. i-iotfc^rt^wu\ 0. 1* 
mx\t, b*-s*yvfc£*>mk£titctt* (»T> ®Hb 
ft^) <Dm&^m^€^-^ n y / /^M:t^h^<, 10 

&nz>frtem*.s mkft*<DMAft^M&Tirz<D 

[oo2 3] ft^K-t°^^i, jEnmmm, ^mm 
m&ftmk^xfemztittmik&sfakLxi*, mm 

^M¥6-25659 ^&#U 1#|I¥6-203963# 
#|M¥6-215874-5HM8 N #§m~1451 16-^4^ 
^^¥7-224012^-^, Wffl5p7-157473-9-^«, WH¥ 
8-48656 #P¥7-126226^«, ^88^7-1881 

30#^«. #H ¥8-40995 #M ¥8-40996 ^ 

#M¥8-40997 «fBH 3 P7-126225-©^«. # 

mm-iomi^M^ #^¥7-97355 ^mcm^tsti 
x\,^TV~;vT^y{k&tom*W*i><, n, 

N,N\N' F7 7x^/K 4'-v ? T 5 J 7x^/K 'N,N' 
» v?7x^;WN,N'»^ (3-y ^vl^r^/V) -4,4'-^T 
^ / \?7 a; =/K 2, 2- fcT ^ (4-v^-p- h U yl^T ;/7x 

T;;t f 7x n/W, (4-v^-p- h y /WT ;/7x " 

}V) y ^^/U/$y, N, N' - v?7i-/H,N'-> ! (4-^ 
hdriX7^=/V) -4, ^-v^ / tr^^^/K N, N, N' , 

yK 4,4'- tfx (^7x^1/7 5 7) ^t-K!i7x- 
A\ 4-N,N-v ! 7xr:;vr> /- (2-^7 x.^/V\f^M 

s<y^iy y 3-/ y*y-£ ~%N-sy ^~;vt 5. ; y.^/v 
^<y^y y N-7x-W;w^/- yK 1, l-tr^ (4- 5? 
~p- MJ7^/7x^) - V^n^^f-V, 1,1- tf^ 

(4-^-p- h y T ^ /7x^) -4- y ^^jvy^u-^ 

- N,N,N~hU (p-hy/l^) 4- 

(v?- P - hy/^r^y) -4'- [4 (i>-p- hy^r^: 
j) **f-V)V\ y,^/v-<y^ N,N,N' ,N' -T" by-p- bV 
/W4, 4'-v > T^ /- t"7ai=/K N,N ) N' ) N'-fh77x 
=;W4, 4'-^7;/- If 7 3i=/UN-7ai=yi/^7yU'/^y f — 
/K 4,4'- [N- {l-Ty^tV) -N- 7x^yl/- T ^ 
/] tf7^=/V s 4,4^-tr^ [N- (1-^-7^/1/) -N- 7 
jz=/V- T^y] p-^-7x^./K 4,4'- [N- (2- 

t7f;H -N- 7x^/W T^y] ^7ai=/K 4,4'- 
bf^ [N- (3-T-fe^-yv 1 ^^) -N- 7x^/1/- 7a/] 

tf7*^/K lb- tr^ [n- (i-ry^M -n- 



- T ^ /] i-7#uy y 4,4'- tr* [n- (9-ry b y 

/W) -N- 7x^/W T^y] Ifyain/K 4,4"-^ 
[N~ {l-TV b V/V) -N- T ^ /] p - 

y^/K 4,4'- tf* [N- (2-7xtyMJ/V) -N- 7 
^-yl/- /> /] tfyai^/K 4,4'- [N- 
t7Vr^/V) ~N- 7 m r> /] fcfy:n~A<\ 4, 
4'- tf* [N- (2~tfl^/V) -N- y^/W T^y] \f 
y^/K 4, 4'- If* [N- (2— <y U^/V") -N- y^~ 

;] tfy^/K 4,4'- fcf* [N - (l-a 
^/l") -N- 7xn/W 7;/] tfy^~/K 2,6-tf* 
(v>-p- hy/wsy) T7fivy y 2,6-tf* [v 5 - 
(i-^y^) rs/] ^-y^u^, 2,6 - fcf* [N- 

(l-i-y^/U) -N- (2-t7f/I/) T^y] -Y7$ U 
>\ 4.4"-tf* [N,N-v> T ^ y ] * — 7 

cxi^K 4.4'- If* (N-y^^/WN- [4- (1-^7^ 

y^~/lx] T^y} If7x-;K 4,4'- [N~7 
^r^/lx-N- (2-t D l/^/W) - T ^ /] tf7*=/K 2,6- 

tr* [n,n-v> (2-t7f/w) r^y] 7/vt^v, 4, 

4"- If* (N,N-v4>- YVWr%A 

If* (N-l-t7f/V) (N~2-^7^) TS^ft^tfSfc 

[0024] jsjfeji. mT-tt^i, h^sas t urffi 

^Uiry, T>"h7-fe:>\ h7ir 

^b-MbRtf-tttfe^W**, 7xty^yy, /<y 
7xtyhpyy, 7*t^H)^ r^y^ * 

<g*& i: xf^ti <om^W-^s 7/W-iH?^y, <<}) v 
i/^ 7^^1)1/^ t7^n^yi^y, ^yyy, 7 
^n^<yy>\ t7^p^yyy, *?y **=-fr~f 9 

/V^v?>\ Ify^yy^iJV V >\ vxxT-y^ ^7 

>\ *?T%sijfl"^/—^ t°7y, ftt°7y, ?tfy 

y^>\ ^Pj/r-y, y K>\ /V7Vy^J: 

[0 0 2 5] *fc, WBBBS63-295695 4*M¥8- 
22557 #&#L #r?i¥8-81472 *4^* % 1#Rl¥5-9470# 
WBB¥5-17764 ^SU^^ftTl^&M*^ 

Itrettu hj* (8-^-yyyyh) t/vs^a, e* 
(8-^yyyyb) ^ if* C^vy (f) - 

8- ^yy77F] ffifn\ tf* (2-y ^w-8- ^r/y; 
y h) tv^^a, hy* (8-^yyyyb) 

byx (5-y^-8- ^-y y yy h) r/^^^^y 



a, 8-^-y y yy b y f-^A, H 7 (5-^dp-8-^ 
y y y y b) # y ^a, tf* (s-^nn-s- ^y y y y 

b) #/i^?Aft^E)8-*y y y y bfcSVMS^O^ 

[0 0 2 6] «JB¥5-202011-^*U fl»BH ¥7-179394^ 
4#M s P7-278124#^*x #BB¥7-228579*4^«te 
ll«*i^' , CV^5^*f■^r✓— /HW, #^¥7-157473# 
^SlcBB^SttT^S byr^i, #B8^6~203963# 

/wr y -i/yR3Ht, i$gB 5 P6-i32080#^$R^#w^6- 

88072 -g-^«^S**tb*t:v>6^^y^R*»:, WP¥ 
6-100857#^r«[^M¥6-207170^a{-ia^:^tuT^ 

[0027] ^^y***^/— /v*. <<y*/7- 

ftffl'Tf*, W0BBS59-194393 #^*^BB^*^ 

X^ZhO&mfhtlZo Z<D{Xmik LTfl, 2,5»tf 
7^ (5,7-^-t- ^^^/U-2--<^y^^rf-y'y /U) -1,3, 
4- 4,4'- t'7^ (5,7-t— O^W- 

y^) ^^/U^O-, 4,4'- [5, 7-v 5 - 

(2-y^-2- y'f-/^) -2- -<yy^^-y-/y /u] 

/^V, 2,5-tf* (5. 7-^-t- ^yf-/V-2- ^O-y^^r 
fVl/l/) ft7xy, [5- (a, a- 

;V^<y^/Tx) f-^y^V s 2,5 

[5,7-e>- (2-y ^/u-2- y^/u) -2- ^y/t 

^ri^y'y/H -3,4- ^7i^t7iy, 2,5-tf* 

(5-y^/^-2- ^yyt^tyy^) ^^-y^^x 4,4' 
-2- {2- [4- (5-y^/w~2- -o-y^^ff-^y^) 7x 

-/l/] fc^/i^} ^^y^-^f-y— yu % 2- [2- (Hna 
7xr:^) tfn/U] f7h (l,2-d)M-^r-y-y— /Ut£if<D 

^y/tH/-/vlv 2,2'-(p-y x^yy^t^y 
y)~t:y^yyfr/^^^yyfT^/^^ 
2- {2- [4- (2--<:/yv ^yy y a-) y^^] 

A-} -<yyV^ % /^ 2- [2- (4~^^>-^yain 
A>) t^/u] ^^*^^y^ 

[0 0 2 8] i^^VJ^>^^it^t 
X.tfBfettI#fl : »0373582 ^MStcBB^StuT^S 

(2- ^f/^f y/v) ^<^ify, 1,4-tf^ (3-y^A 
x^y/w) ^vif^, i,4-b ss x y^) ^ 

y^y, i^^])j^y-^y y 1,4-e^ (2-^f;i/^f 

y/l/) ^<yifV N 1, 4-t*^ (3-^f-/V^f-y ;W) ^<^if 
1,4-lf^ (2-7 t 5 L /^^y /U) -2- y^vWO'-if 

v % 1,4-tf^ (2-y^vx^-y )v) -2- 3i^/w<V't? v 

[0 0 2 9] »BB3p2-252793#^*Wrai»S*tT 



LTm^%Zb&XS% 0 tOftWJt LXtt, 2,5-if 

* t°yv>y, 

*f-y^) fcT9S*>\ 2,5-fcf* [2- (l-^fvVO tf^ 

2, 5~tf* [2- (4~kT7^^/^) t 9 7i?>, 
2,5-Ef* [2- (l-tTV^/lO tf^/l/] fc^^W^T^ 

[0030] ^toffi, mmnmz$s™$^wmm*¥fm 
m~2mio^m^m^^tix^^'y/ 9 v >st>s 

^ N 4,4'- 7a=Wy^f!)^ y^ 2,5-^rv-y 

^f!ifV^ 2,6-t7f i/y^f DrV^ 1,4- 
t7xxi/y^f!i 1,4-p-r- i/7x^i/yv> 

!)T^y, 9, io-tv h7ty^/^f y -rV 

V, 4,4'- (2,2- v>-t- y'^/W^^n/Wlf^yU) tf^o: 

4, 4^2,2-^7* -A- tf-AO b^^^/K tt 
if, M^tlb^lfft^ #H ¥6-49079 *Rf 
M ¥6-293778#-^« £ 5 ^ 7 S 
ffc WBB¥6-279322-^«, WBB¥6-279323*^r«^S! 
^ $ tit V x 5 £lTtB* y 4$RW6-107648-§- 
4^^#if ¥6-92947 ^$6tCgB^ £tlX^Z**rW 
T"/-/l>ffimfc. WBS¥6-206865-^&atilBB*SiXTV^ 
5 T ^ f y ir *BB¥6-145146-i-^*^H^ S 

^V^^v^-f Mt*fts #F?i ¥4-96990 £ 

¥3-296595*&« cStlTl^ f&ft^tl , 

* K tt , #BB ¥2-191 694-t ^ffi iCBB^SiVt^S^-T 




y WM¥2-196885-S-&«fcH*StlTV>a'< 
y i/yRifls, <NPH3p2-255789*JcBB*S*bTV^*^7 
* ui/WM-fc, ^BB 5 P2-289676#Xt^#gB¥2-88689 # 

250292^3liC^^tuTV^^^y^r ^ ^^ffcft 

[0031] mWMMt ltd ^M^-e^^^ffifflT 

[0 0 3 2] »T^3W«*r*rfr*«n«r 

}±®}VPO400 J*2ft*»«rffiffiLfc. JlJ?0«te*n 
-W±KDekTak3ST *£H^^&fflWc 0 tff^Ofttt 
ffFffi^tt, ^Hiy^ 7^-^2400, hy^VBM 
-8»&f+£ffifflLfc 0 SH^ITO Srlitt/AlSrHrtiib 

[0 0 3 3] Sllfe^J 1 
fifex25Q/D^IT0 (>f^^A- = 

iimm^^-t^rm^ en : 






(1> 



-e*SiX*aNPDt*fcft*-*( FeCl 3 ) fe^/Ht* 1 : 
2(D#)^Tfl 0~\orrT\ 3 A/»©*# 

MtlOOOA, 2 0 0 0A, 3 0 00A©g^l^ 

[0 0 3 4] Hf3E^K-t°^^jl3^±ic N IE 



?L*8i£5Ji4 t LTaNPD ^tIrI U^TS 0 0 AOlf-^K 

fc, 5 £LTTfE£: (2) : 

[ft 2] 



■vmztizh})* t/v^^a^ 

(SIT, Alq tmm-T6) ^C»T7 0 0 AO)?£ 
6 t UTAl^#3iSl5A/#mOOOA^U/c 0 3§ft 

[0035] fitrlEcowm^^^^^r, HRig 
(no) 2tmmm (ad 6<^p^ b^s^^p 

iJPU ISftJI (Alq) ^bcoSSft*-^ hA-SrS'l^L 
3^1 0 0 0 A, 2000 A, 3 0 0 0 AcolffiC^cM 

mEE-*g#tt (13) N «ffi~«ffl£ffi^14 
(04) ^ffllJSUfco 813, 18 4*0 A, B, CZfvy 

hfe^ti^tiik^ V^^y^M^s o o o A, 2000 

a s i o o o Atomtncoam Lfc^wttsu, d 

[0 0 3 6] *W6«-Ctt, #»{b£tt ( aNPD) 
i^g^ttfb^ (FeCl,) fcSr, 

\at, xt°y^—Tjy?fe, *f<i y?*—' ytffe 
4 if o fetfjfejc «t o rjiiSS b-c fc J: v\ -fimik&ya t m 
^**ttft«*i (ffrfl) SUrTWU* 

Brett, *»ft«*te#p-r-fc«ffi+sci3P-e*, 
*°y uTtt, tr=.^*/w<y-/Kfcif 
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